Man aged 24. Australian History: In 1963 he began to have recurrent epigastric pains relieved by food. After melena in 1964 a barium meal showed an irregular tender duodenal cap but no definite ulcer. In October 1964 he passed a calculus six weeks after an attack of renal colic. Further dyspepsia and melkna in 1965 were accompanied by back pain and vomiting. Diarrhoea began in August 1966. Severe watery diarrhoea and abdominal and back pain began when he was en route to England in March 1967. Three months later he had lost 42 lb (19 kg) in weight and was admitted to St Mary Abbots Hospital on 29.6.67. On examination: Deep epigastric tenderness; evidence of weight loss; pale soft stool. Investigations: Barium studies showed gross excess of resting gastric juice with coarse gastric and duodenal mucosal folds; segmentation and clumping with loss of feathery pattern throughout the small bowel. Basal gastric acid secretion (Mr C T Howe): 64 mEq/h in 590 ml; his 12-hour overnight aspiration was vast (634 mEq in 5,030 ml). Histamine and vagal blocking drugs made no difference to acid production.
Gastrin assay (Mr C T Howe): serum negative, urine positive. Plasma proteins 4 2-5-0 g/100 ml (halfalbumin, halfglobulin). On two occasions 24hour urinary 5-HIAA was l1 13 and 8-6 mg. Serum potassium 3-5-45 mEq/l. Fecal occult blood strongly positive; serum iron 20 ,g/100 ml.
Hypoprothrombinmmia and anemia (9 g/100 ml) were corrected. Operation (7.8.67, Mr Philip King): An encapsulated tumour (3 x 2 x 1l5 cm, weight 10 g) was removed from the head of the pancreas. No evidence of any other tumour. No external evidence of peptic ulceration. The wall of the proximal jejunum was thickened and lacked tone. In these circumstances it was felt unjustifiable to proceed to total gastrectomy. Professor R A Gregory found gastrin activity in the tumour extract. Histology showed solid masses of non-insulin-secreting, non-argentaffin cells in a firm fibrous stroma. Post-operative course uneventful apart from a brief episode of melkna a few days postoperatively and a slight hand tremor. He has had no diarrhcea and has regained 84 lb (3 9 kg) in weight in three months.
At two months the basal acid output was 4 mEq/h, rising after histamine to 77 mEq/h. The 12-hour overnight secretion was 113 mEq acid in 1,710 ml gastric juice. Gastrin assay on serum and urine was negative (Mr C T Howe). At three months barium studies showed some excess gastric juice, while only the proximal jejunal loop of small bowel was abnormal. Hyperthyroidism was the only associated endocrine disorder discovered (PBI 9 7 and 8-6 mg/ml; 4-hour 13L1 thyroid uptake 41*7 %). He has also had persistently raised urinary calcium though total serum calcium and plasma ionized calcium (Mrs M Ford) were both normal five weeks post-operatively.
Comment
Zollinger & Ellison (1955) first drew attention to the association between recurrent peptic ulceration, profound gastric hypersecretion and islet cell tumours of the pancreas. We know now that the tumour produces a gastrin-like substance (Gregory et al. 1960 , Monaco et al. 1961 ); 61 % have low-grade malignancy (Ellison & Wilson 1964) ; 25-36% of cases have diarrhoea and 21 % or more have associated endocrine tumours sometimes with a positive family history (Ellison & Wilson 1964 , Christleb & Schuster 1964 .
In summary, this patient with the Zollinger-Ellison syndrome had a four-year peptic ulcer history, including two melinas, and diarrhoea for one year. The response to simple removal of a benign pancreatic tumour was good on clinical, biochemical and radiological grounds. He also had associated slight hyperthyroidism and a past history of a renal calculus and hypercalcuria which persists. Postscript: One year post-operative (24.7.68): Remains well; has gained weight to 14 st 6 lb (92 kg). Two normal stools daily since November 1967. 1311 thyroid uptake (28.2.68) normal (28 5 % at 4 hours). Thyroid scanning (Royal Marsden Hospital, 14.3.68) no adenoma. 11.6.68: Basal acid output 19-3, rising after histamine to 84-7 mEq/h. Barium studies (22.7.68): excess gastric juice, minimal gastric and duodenal mucosal coarsening, no ulceration, normal jejunum, dilatation of only a few loops of ileum, normal transit time. Assessment continues.-C B W.
